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EDITORIAL NOTES 

Well, it has certainly been a challenging few months. On 
September 24, my eldest daughter Ayla and I were involved in a 
serious car accident which has certainly slowed me up quite 
considerably. While I wont go into the details of the crash, I will 
mention the injuries as I did a fairly good job on myself. 

Starting from the bottom, I had a compound fracture of the tibia 
and fibula of the right leg, I guess the strange thing here is that the 
tibia shattered near the knee and the fibula shattered near the 
ankle but they both protruded near the middle of the lower leg. 
Also suffered a dislocated right knee cap and the right femur was 
pushed back into the pelvis hard enough that it broke off the 
assertabulum (this is the top part of the joint, in the pelvis, that 
holds the ball of the femur). Also suffered a lot of lacerations, the 
worst of which was on the face and this required 46 stitches. Ayla 
was the real hero (she suffered no injuries in the crash) as after 
the incident she was calm enough to pick up my mobile phone 
and dial 000 (no service though), then come back to my vehicle 
and wake me up. I am told she will be nominated for a bravery 
award. I was very lucky in the fact that the next vehicle to pass by 
had two off duty paramedics and these two guys have basically 
saved my life as I would have bleed to death in the vehicle if they 
hadn’t come along. It took emergency services about one an a 
half hours to cut me out of the vehicle and I do not remember a 
whole lot of the helicopter flight to hospital (damn). 

I guess one of the most sobering points of the whole experience 
was the fact that I did actually go into cardiac arrest, for about one 
minute, this was due to blood loss and shock. I didn’t see any 
white lights or anything of the sort but it has given me a new 
appreciation of life. At present I have an external metal framework 
on the bottom of my leg and it will be there till February. This is 
very uncomfortable, makes sleeping difficult and the areas where 
the pins pass into my leg get very sore now that I am moving 
around more. While the break on the pelvis was healing I wasn’t 
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allowed to carry any weight on the right leg. Now the pelvis has 
healed I can walk (sort of) on the leg, and indeed I have been 
encouraged to as the doctors tell me putting weight on the leg 
will promote bone growth around the fractures as the muscles 
pull on their anchor points. 

In the final washup, I guess it can be said I am alive and I should 
be thankful for this. I think I am more thankful that Ayla was not 
hurt and has come out of the crash with no psychological 
damage, gee she is handling this better then me. 

Readers will notice that, once again, this issue has a large 
number of In The News stories. There would have been more 
except for the fact that the article on lagerstatten came along. I 
didn’t really have a good idea what a lagerstatten is so I thought 
it would be interesting to include this in The Fossil Collector so 
that we could all understand what these types of deposits are. 
My thanks go to Lynne Clos for allowing us to publish articles 
which have appeared in the journal she edits, Fossil News - 
Journal of Avocational Paleontology. If people are interested in 
US palaeontology I would recommend this publication to you, if 
you need details on how to contact Lynne please let me know. 

The dinosaur dig out at Winton, in central Queensland, is going 
from strength to strength (see news article in this issue) and it 
seems like the number of different types of dinosaurs that are 
going to be found will surprise us all. Not only are dinosaur 
remains being found but also leaf impressions, insects, fresh 
water bivalves and gastropods, and petrified wood. At present 
all of this is being found on just one property, it is staggering to 
think what will be found on some of the other properties in the 
area. I might be a bit of a dreamer but this is a wonderful time 
for palaeontology in Australia. Just in Queensland alone we 
have the Winton Cretaceous deposits, Triassic insect deposits, 
the cave deposits in the Rockhampton area, and the Rundle 
Shale (Gladstone) is producing some quite good turtle, crocodile 
and fish remains. As an amateur it is great that I am involved in 
what is happening in Queensland palaeontology. 
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WHAT ARE LAGERSTATTEN? 

By Lynne M. Clos 

The FCAA would like to thank Lynne Clos, the Editor of Fossil News - 
Journal of Avocational Paleontology for permission to reproduce the 
following article, which first appeared in Fossil News - Journal of 
Avocational Paleontology. Volume 9, Number 8, August 2003. 

Lager-what? No, it’s not a new type of beer. The term, which in 
German means a geological formation with economic potential, 
was first applied to fossil deposits by paleontologist Adolf 
Seilacher about forty years ago. He distinguished between two 
types of lagerstatten (singular, lagerstatte): conservation- 
lagerstatten and concentration-lagerstatten. The term has been 
so widely accepted that most fossil fans have run across it, even if 
they don’t know precisely what it means. 

A lagerstatte is a fossil site that is a “goldmine” for paleontologists. 
Perhaps the fossils are unusually well-preserved, as in a 
conservation-lagerstatte; or perhaps it is the sheer number of 
them that is remarkable, as in a concentration-lagerstatte. These 
sites contribute disproportionately to our understanding of the 
history of life, by virtue of the enormous amount of information 
they contain. 

Most of you have heard of some of these remarkable localities. 
The Solnhofen Limestone of Germany, in which the fossils of 
Archaeopteryx are found, is probably the most famous example. 
Mined for centuries as a source of fine-grained stone used in the 
lithographic printing process, this deposit represents fine 
sediments deposited on the floor of a shallow lagoon during the 
Jurassic. Occasionally workers in the quarries would come across 
fossils, and keep or sell them as curiosities. Solnhofen is a classic 
example of a conservation-lagerstatte, because what makes it 
unique is the exquisite fossil preservation found there - right down 
to the detail of Archaeopteryx feathers. 

Or, closer to home, there is the Francis Creek Shale of 
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Pennsylvanian (Late Carboniferous) age, better known by the 
name of the locality - Mazon Creek. Here, in ironstone nodules, 
are preserved amazing plants, insects and soft-bodied creatures 
which inhabited a swampy/lagoonal environment. The most 
famous of these creatures is undoubtedly the Tully Monster, a 
wormlike predator of uncertain affinity. 

Other times, it is the concentration of fossils in a single locality 
that makes a site a lagerstatte, Ghost Ranch, New Mexico 
immediately comes to mind. Preserved there are the skeletons 
of innumerable individuals of the small Triassic theropod 
dinosaur Coelophysis bauri. If you see a specimen of 
Coelophysis on display in a museum, chances are it came from 
Ghost Ranch. This portion of the Chinle Formation has been 
variously interpreted as having lured these dinosaurs to a drying 
waterhole during a drought, or as preserving the remains of a 
herd that was drowned during a flash flood. The abundance of 
carcasses overwhelmed the ability of scavengers to utilise them, 
and many articulated skeletons were left undisturbed to be 
preserved. 

Conservation-lagerstatten and concentration-lagerstatten 
generally preserve different types of paleontological information. 
The former preserves the fossilised organisms in exquisite detail, 
sometimes including soft parts, and contributes to a better 
understanding of the morphology of the creatures and 
sometimes yields information important in resolving taxonomic 
questions. The latter, by virtue of the unusual number of 
conspecific specimens, is best at elucidating ontogenetic (life- 
history) information, taphonomic biases, and population 
structure. Of course, since some concentration-lagerstatten 
include complete vertebrate specimens, there is some overlap in 
the type of information the two varieties of deposits provide. 

The Lower Devonian Hunsriick Slate, another German 
conservation-lagerstatte, has been quarried for roofing tiles since 
the Middle Ages. It preserves a marine benthic fauna that 
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contains pyritized trilobites, echinoderms (especially brittle stars), 
and other invertebrates. Soft parts of many of these creatures can 
be seen, and it is one of the most famous lagerstatten in the 
world. 

An unusual UK example is the Early Devonian Rhynie Chert of 
Scotland. Here, a community of early land plants grew next to a system 
of hot springs. The mineralised waters of the hot springs slowly gave up 
their silica and amorphous cherts that preserved small land plants, 
algae, fungi, and bacterial mats, along with terrestrial arthropods. You 
can imagine the Rhynie environment as analogous to many of the 
hydrothermally fed ponds that today occupy the lush meadows of 
Yellowstone National Park. 

In this country (USA), several of the best lagerstatten are protected as 
parks and monuments. These include the Eocene Green River 
Formation (Fossil Butte National Monument, Wyoming) where the 
anoxic bottom waters of large lakes led to mass kills of the schooling 
fish Knightia. In some layers, thousands of these small herring are 
preserved in a square metre of Green River rock! Another lake deposit 
is Florissant Fossil Beds National Monument, high in the mountains of 
central Colorado, where volcanic mudflows dammed a stream, forming a 
lake behind the dam. The Late Eocene Florissant Formation, a 
conservation-lagerstatte, preserves some of the best leaves and insects 
in the world. Petrified Forest National Park in Arizona is a classic 
concentration-lagerstatte, due to the amazing abundance of fossil logs 
of the conifer Araucarioxylon arizonicum found there. Berlin Ichthyosaur 
State Park in Nervada is another concentration-lagerstatte that 
preserves the Triassic ichthyosaur Shonisaurus popularis in large 
numbers. At Hagerman Fossil Beds National Monument, Idaho, the 
remains of a plethora of Pliocene horses are preserved, giving 
paleontologists a remarkable window into a pre-ice Age savannah 
environment. 

Most of the known lagerstatten are in Europe and North America, merely 
because paleontological explorations of these areas are more complete 
then they are elsewhere. But in the last decade some remarkable finds 
of feathered dinosaurs have been coming out of Liaoning Province, 
China, and we can expect that in the coming years, spectacular 
lagerstatten will be identified in every corner of the globe. 
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IN THE NEWS 

Rodent the Size of a Buffalo Found 

It would be a pest exterminator's worst nightmare: A 700kg 
(1,545-pound) rodent with a voracious appetite and big teeth. 
Resembling a guinea pig grown to the size of a buffalo, the 
animal lived millions of years ago in a South American swamp 
and is thought to be history's biggest rodent, researchers say 
this week. 

"Imagine a weird guinea pig, but huge, with a long tail for 
balancing on its hind legs and continuously growing teeth," said 
Marcelo R. Sanchez-Villagra of the University of Tubingen in 
Germany; he is the first author of the study. The formal name of 
the rodent is Phoberomys pattersoni. The species name is in 
honor of Brian Patterson, a Harvard professor who led a fossil 
collecting expedition to Venezuela in the 1970s. Informally, the 
skeleton is called Goya. 

It was unearthed in a semi desert area of Venezuela, about 
400km (250 miles) west of Caracas. Sanchez-Villagra said that 
when Goya lived, some 6 million to 8 million years ago, the area 
was a lush paradise for the large plant eater. "At the time it was 
forested and swampy with a big river and a lot of vegetation," he 
said. 

The giant rodent grazed on grasses, which it must have eaten in 
large amounts to support its great size. Goya had fur, a smooth 
head with small ears and eyes, and a large tail that enabled it to 
balance on two hind legs to watch for predators, said Sanchez- 
Villagra. And there were a lot of meat eaters who probably 
preyed on Goya, he said. "We know that there were crocodiles 
in the same location where we found this animal," said Sanchez- 
Villagra. "They were some of the largest crocs ever - more than 
10 meters (33 feet) long." Goya also had to worry about large 
carnivores called marsupial cats, and huge flesh-eating birds 
called phorracoids, he said. 
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Phoberomys pattersoni lived during a time when South America 
was isolated from the rest of the world. The isthmus of Panama 
had not linked the two Americas, and the southern animals 
evolved independently of those on the other continents. That 
changed about 3 million years ago. The shifting landmasses 
became joined at what is now Panama and animals from the two 
Americas began to mix. That may have spelled the demise of 
Goya, although it remains a mystery exactly why the animal went 
extinct, said Sanchez-Villagra. 

"Many animals from North America made it to South America and 
many from the south went north," he said. "When that happened, 
many of the animals from South America became extinct because 
of competition." 

In an analysis of the Sanchez-Villagra study, R. McNeill Alexander 
of the University of Leeds, England, wrote in the magazine 
Science that the large rodent may have died out because it simply 
couldn't escape predators. Alexander said most rodents are small 
enough to escape to holes in the ground when threatened, but 
Phoberomys pattersoni was too large to burrow. As do most large 
animals, it would have to depend on running to escape a predator. 
Alexander said that suggests.this question: "Would large rodents 
generally be too slow to be successful?" 

Sanchez-Villagra said Goya's skeleton, particularly the leg bones, 
suggests that it walked differently from most modern rodents, such 
as its close cousin the Guinea pig. Mice, rats and guinea pigs 
scamper along in a crouched position, with legs bent at the knee 
and elbow. Because of Goya’s mass, however, it had to stand 
straight, more like a sheep than a mouse. As a result, Alexander 
wrote in Science, "Seen from a distance, it would have looked 
much more like a buffalo than like a scaled-up guinea pig." 

An analysis of Goya's teeth show they were ideally adapted for 
eating grasses. Sanchez-Villagra said chewing tough grasses 
could eventually wear out the teeth. But in Goya, the teeth were 
constantly growing so they remained at the length needed to 
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grind up grass. 

Sanchez-Villagra said the closest living relative to Phoberomys 
pattersoni is probably the pacarana, a slow-moving rodent that 
can grow to 15kg (33 pounds) and lives in the tropical forest of 
the western Amazon River basin, it is considered rare. The 
largest living rodent is another South American animal, the 
capybara, which can weigh up to 50kg (110 pounds). The most 
common rodents are mice, which weigh 30 to 60 grams, and 
rats, which can weigh up to 280 grams or more. The rodent clan 
also includes squirrels, beavers and prairie dogs. 

Summary of story from Associated Press, September 18, 2003. 

"Biggest Fish Ever Found" Unearthed in U.K. 

Fish tend to inspire exaggerated tales, as anglers know all too 
well. But paleontologists digging up a giant fossilized fish in 
England have plenty of bones to back their claim that this really 
was one heck of a whopper. First, however, they've got to piece 
all the evidence together. 

Discovered by two paleontology students in clay pits near 
Peterborough, the fossil is the largest known fish ever recorded. 
Identified by experts from the universities of Portsmouth and 
Glasgow, Leedsichthys problematicus swam the world's oceans 
some 155 million years ago. "It's by far the biggest and most 
complete Leedsichthys ever found, which makes it the biggest 
fish ever found," said Mike Barker, head of paleobiology at 
Portsmouth University. 

Equipped with massive, teeth-lined gills, experts say the creature 
was probably one the first giant planktivores. A Jurassic version 
of the baleen whale or basking shark, it would have filtered out 
huge quantities of tiny shrimp and other marine organisms while 
cruising over what is now central England. 

The Peterborough specimen's estimated length is 22 meters (72 
feet) - almost twice as long as a whale shark, the largest fish 
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swimming today. Those working on the fossil reckon the species 
may have reached sizes to rival the blue whale. 

Named after Alfred Leeds, an English farmer who first discovered 
Leedsichthys problematicus in the late 1800s, "L problematicus " 
reflects difficulties paleontologists had in classifying the species, 
eventually linking it to an extinct group of bony fishes called 
pachycormids which had sickle-shaped pectoral fins and forked 
tails. 

Leedsichthys is proving equally problematical for today's fossil 
experts. The Peterborough site contains a tangled mass of 
thousands of fractured bones, making the task of excavation akin 
to tackling a gargantuan, mud-caked jigsaw puzzle. "It's far more 
complicated than digging up a large reptile or a dinosaur," said dig 
leader Jeff Liston, vertebrate researcher at Glasgow University’s 
Hunterian Museum in Scotland. "Its bones are exceptionally thin, 
and are crushed by the weight of clay over millions of years. 
Another problem is that many fish from this family had only limited 
calcification of their skeleton, so many parts simply do not 
preserve." 

He added: "There’s still a stupendous quantity of bones we're 
trying to get out. The previous biggest specimen, called Big Meg, 
filled about 20 museum drawers. We've already got almost 120 
drawers of material." In fact, Liston says he felt relieved when his 
team discovered the fish's tail section was missing, having been 
quarried out during clay extraction work in the late 1980s. "The 
last time someone tried to excavate the tail of this animal it came 
out in just under 10,000 fragments," he said. 

Liston and his team estimated the fish's age by examining other 
fossils and the sediment containing its remains. Tests showed the 
sediment comprised eight to 10 percent organic material, such as 
algae and plankton; this may provide a clue to the sudden 
extinction of Leedsichthys. Researchers have puzzled over the 
fact the fish isn't known before the Mid Jurassic period, while no 
remains have been found later than the early Late Jurassic. One 



Page 12 


THE FOSSIL COLLECTOR 


January 2004 


theory is that the fish's evolution was closely linked with a 
sudden rise in sea levels, which engulfed much of Europe. As 
these plankton-rich seas started to recede, so the fortunes of 
Leedsichthys also began to ebb. "Nobody's sure quite why it 
became extinct," said Barker. "But the collapse of the marine 
ecosystem due to environmental changes must be a leading 
contender." Liston puts forward another possibility, linking its 
demise with the emergence of a brash new breed of bony fishes 
called teleosts. This group makes up around 95 percent of bony 
fish living today, including everything from tuna and cod and to 
halibut and salmon. 

Liston believes teleosts would have had a crucial competitive 
edge over pachycormids due to their reproductive strategy. 
While Leedsichthys relied on relatively small numbers of well- 
developed young to perpetuate the species, the newcomers 
produced huge quantities of small eggs. "Teleosts start to 
radiate and diversify at this time," he added. "So imagine a 
numbers race taking place, where teleosts suddenly become far 
more successful because there are far more of them, then you 
can see the pachycormids are going to get edged out." 

Once all the remains are removed from the dig site, Liston says it 
will take many months and even years to piece them back 
together, with further funding needed to complete the work. But 
eventually the world's biggest known fish will be in a fit state to 
show the public. Provided, of course, they can find somewhere 
big enough to display it. 

Summary of story from National Geographic Online, October 1, 2003. 

Outback Hunt for Turkey-sized Raptors 

A remote sheep station in outback Queensland is providing 
evidence of small, turkey-sized dinosaurs that lived 100 million 
years ago. More claws and teeth were found in two days at The 
Age Of Dinosaurs dig near Winton, 1,100 kilometres (684 miles) 
northwest of Brisbane, than would normally be discovered over 
30 years of digging at most sites, according to palaeontologists. 
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"We've found lots of wonderful things," said Alex Cook, a senior 
curator at the Queensland Museum. "We've found all sorts of 
bones we've not seen before. It's very exciting. We're finally 
getting small dinosaurs out of Queensland." 

Until now, evidence of Australian coelurosaurs - raptors the size of 
a turkey - had been limited to fossilised footprints, such as those 
at Lark Quarry, 110 km (68 miles) southwest of Winton. But now, 
volunteers working with palaeontologists have discovered a bed 
rich in fossils and fragments of dinosaur bone. "Coelurosaurs 
were like those little dinosaurs in Jurassic Park that hunt down 
and kill. They're small with razor-sharp teeth, long spindly hands 
and long fingers with sharp claws. They were agile, and very 
fast," explained Scott Hocknull, a Queensland Museum 
palaeontologist at the dig. "In two days, we've found two claws 
from these two-legged dinosaurs and it's the first time we've found 
anything like this. They're so well preserved," he said. 

Sheep station owners David and Judy Elliott have discovered their 
property is a lucky dip for dinosaur remains. Four years ago, 
David Elliott discovered the thighbone of Australia's biggest 
dinosaur - now nicknamed "Elliot" - while he was out mustering 
sheep. Investigations at the Queensland Museum revealed that 
Elliot was a sauropod the size of a three-storey house. The beast 
lived almost 100 million years ago. David Elliott now combines 
looking after 12,000 sheep with hunting for dinosaurs. 

The Age Of Dinosaurs is his attempt to bring local people together with 
experts to establish a museum, carry our research and conduct more 
digs to find more remains. "Local people are out there 24 hours a day, 
seven days a week," said Scott Hocknull. "We rely on them; we need to 
train people up so when they find something they know what to do about 
it." 

Recognised as a site for megafauna such as prehistoric giant 
birds and crocodiles, Australia has, until recently, been largely 
overlooked by palaeontologists. The black soil of remote sites 
such as the Elliott property tends to throw up fragments rather 


Cont’d on Page 16. 
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EARLY PALEOZOIC TRILOBITES FROM TASMANIA 


Dalmanites tigerensis Holloway & 
Sandford, 1993; Early Silurian (Late 
Landovery) Richea Siltstone, Tiger 
Range, Florentine Valley, southern 
Tasmania. Specimen 18mm long. 



Proampyx sp.; late Middle Cambrian 
[lower fauna], Christmas Hills, near 
Smithton, northwest Tasmania. 
Specimen 36mm long. 




Tasmana sp.; early Late Cambrian 
(Mindyallan) Radfords Creek Group 
[upper sedimentary sequence], 
Riana, northwest Tasmania. 
Specimen 15mm long. 


Photographs (including Front C 
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Specimens from the collection of Adam Anderson, West Ulverstone, Tasmania. 


) 


Hystricurus cf. robustus Jell & Stait, 
1985; Ordovician (Late Tremadoc - 
Early Arenig) Florentine Valley 
Formation, Clear Hill Road, west of 
Maydena, southern Tasmania. 
Specimen 25mm long. 



Nepea sp. Late Middle Cambrian 
[lower fauna], Christmas Hills, near 
Smithton, northwest Tasmania. 
) Specimen 12mm long. 

) 

jver) by Adam Anderson 



Pianaspis sp.; late Middle Cambrian 
[upper fauna], Christmas Hills, near 
Smithton, northwest Tasmania. 
Specimen 25mm long. 
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than full skeletons. But that, according to Scott Hocknull, makes 
it no less exciting. "Here there's so much to be found. What 
we've found at this dig is just the tip of the iceberg." 

Summary of story from BBC News Online, September 23, 2003. 

Prehistoric Beaver Pond Found in Arctic 

Mammalian skeletal remains found in a prehistoric peat bog in 
Canada's Arctic show the animals roamed far from the "Old 
World." Canadian and American paleontologists excavated the 
four-million-year-old pond on Ellesmere Island in Nunavut. The 
pond is now about 3,200 kilometres north of the modern tree line 
at a latitude of nearly 79 degrees north. 

Richard Tedford of the American Museum of Natural History in 
New York, and Richard Harington of the Canadian Museum of 
Nature in Ottawa made the discovery. The pair found species 
usually associated with a warmer climate than is found in the 
present-day Arctic. They say the winter temperatures were about 
15 degrees C warmer than today. 

The rich selection of mammals include: an extinct bear, 
wolverine, Asian badger ( Arctomeles ), three-toed horse, a musk- 
deer. 

Dipoides, a now extinct "Old World" species of beaver that is a 
distant relative of today's dam builders, was also found 
preserved in the pond. "This deposit contains direct evidence of 
the composition of an Early Pliocene arctic mammalian fauna 
during an active period of interchange between Asia and North 
America," they wrote in the journal Nature. 

About four to five million years ago, the mammals appear to 
have adapted to the colder climate as they migrated across what 
was once a land bridge over the Bering Sea, the researchers 
said. They added the Beaver Pond site is dominated by 
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Eurasiatic species. The peat also contained well-preserved tree 
and plant remains including tree trunks and branches with beaver 
teeth marks, according to the study. 

Summary of story from CSC News Online , October 4, 2003. 

World's Oldest Shark Fossil Found 

Paleontologists announced they've unearthed the world's oldest, 
intact shark fossil - a 409-million-year-old specimen of a small, 
primitive species known as Doliodus problematicus - from a site in 
New Brunswick, Canada. The fossil, which measures 23 
centimeters (9 inches) long from its snout to upper trunk, includes 
the fish's braincase, scales, calcified cartilage, large fin spines, 
and a battery of scissor-like teeth preserved in the upper and 
lower jaw. Researchers estimate the species only grew 50 to 75 
centimeters (20 to 30 inches) long, about the size of a large lake 
trout. 

Randall Miller, a paleontologist at the New Brunswick Museum in 
Saint John, led the field expedition that found the fossil. He said 
he hoped merely to collect a few more teeth of Doliodus, a 
species known to science for over a century. Only later did he 
learn that his team found the first complete specimen of the 
ancient shark - and the world's oldest intact shark fossil. Miller 
collaborated with Richard Cloutier, a paleontologist at the 
University of Quebec at Rimouski, and Susan Turner, a world 
expert on fossil shark teeth at the Queensland Museum in 
Australia, to describe the fossil. Their paper appeared in the 
science journal Nature. The New Brunswick fossil predates other 
fossil sharks from Antarctica and South Africa, previously known 
as the world's oldest, by 15 million years. 

Paleontologists say the fossil will help shed light on the early 
evolution of primitive sharks and other vertebrate, or backboned, 
fish from the Devonian Period, the era between 418 million and 
360 million years ago, often referred to as the age of fish, when 
most life on Earth was confined to the world's oceans. 
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"Quite a few paleontologists or ichtyologists [fish biologists] have 
been trying to imagine what the oldest shark looked like. ... This 
[fossil] is giving us the information," said Cloutier. Miller and 
Turner speculate the shark may have resembled an angel shark, 
a ray-like bottom-dweller found in most temperate and tropical 
oceans. Intact fossils of sharks, a boneless fish, are 
exceptionally rare, many ancient shark species are known only 
by fossil teeth or skin scales. Until the recent find, Doliodus 
problematicus (Latin for "a problematic deceiver"), was among 
them. 

Researchers discovered the articulated New Brunswick fossil in 
situ, meaning all its parts, such as the braincase, jaws, teeth, 
and pectoral fins were found attached in their correct anatomical 
position. The find will help paleontologists make sense of other 
isolated, smaller ancient fossil shark specimens. "I think it's an 
important discovery, one that raises and answers questions 
about ancient sharks," said Robert Purdy, a collection curator 
and paleontologist who studies early sharks at the Smithsonian 
Institution's National Museum of Natural History in Washington, 
D.C. 

One of the fossil's most intriguing aspects is the large, paired 
spines on the shark's pectoral fins, the side fins used for 
steering. The feature was previously unknown in sharks and 
other chondrichthyans, an order of fish whose modern 
descendants include sharks, skates, rays, and chimaeras. Their 
presence suggests the feature appeared in a common ancestor 
of jawed vertebrates, or gnathostomes. They also muddy the 
taxonomy of acanthodians, another, less-understood fish order 
that has bedeviled the classification of Doliodus problematicus 
since the shark species was first described in 1892 by English 
paleontologist A. H. Woodward (Woodward based his study on 
a single tooth collected at the same fossil site near Atholville, 
New Brunswick). Teeth found in the shark's upper and lower jaw 
were also "quite exceptional," Cloutier said. Clustered three to 
four deep and arrayed in multiple shapes, the batteries 
resembled the whorls of self-replacing teeth found in modern 
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sharks. Scientists were unaware that Devonian fish displayed 
such tooth-replacement adaptations. 

Four hundred million years ago, the area we know today as the 
Canadian Maritimes lay south of the Equator on the edge of 
Euramerica, one of two large continents on Earth that would later 
separate to become North America and Europe. Terrestrial 
animal life was limited to unwinged insects like millipedes and 
scorpions, there were no trees, flowers, reptiles, birds, or 
mammals. Vertebrates wouldn't crawl on land for another 90 
million years. Most living organisms were found in the oceans, an 
almost phantasmagoric world filled with primitive species even 
more diverse than today's marine life. Atholville, New Brunswick, 
lay underwater in a coastal estuary, a brackish fresh and salt¬ 
water environment teeming with life. It was there that the 
Doliodus problematicus shark perished and was quickly buried in 
fine sediment, enabling fossilization to occur. 

The specimen remained undisturbed until 1997, when Miller led a 
field expedition to the site. Student assistant Jeff McGovern 
discovered the shark embedded in an outcrop of a mudstone cliff. 
Two months later, Cloutier, the Quebec paleontologist, found the 
counterpart to the shark's braincase lying exposed on the outcrop 
while on a fossil hunting trip for Devonian plants. Only later, while 
comparing specimens, did Miller and Turner realize that the fossil 
specimen came not only from the same ancient shark species, but 
also from the same individual. 

Researchers say their next steps are to more fully describe the fossil 
and to analyze the shark's compressed braincase under a CAT scan 
at a laboratory at the University of Texas in Austin that specializes in 
imaging paleo-objects. Miller said he also hopes to study the 
relationship, if any, between Doliodus problematicus and giant, 
ancient sea scorpions, a type of eurypterid related to horseshoe 
crabs. A contemporary of Doliodus, the creature grew up to two 
meters long (6.5 feet) and bore a vague resemblance to a scorpion 
or lobster. "Imagine a lobster standing on its tail that's as tall as you 
are," he said. And you thought sharks were scary. 

Summary of story from National Geographic News, October 1, 2003. - 
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World's 'Oldest' Rice Found 

Scientists have found the oldest known domesticated rice. The 
handful of 15,000-year-old burnt grains was discovered by 
archaeologists in Korea. Their age challenges the accepted 
view that rice cultivation originated in China about 12,000 years 
ago. The rice is genetically different from the modern food crop, 
which will allow researchers to trace its evolution. Today's rice is 
the primary food for over half the world's population, with 
576,280,000 tonnes produced in 2002. Rice is especially 
important in Asia, where it is responsible for almost a third of all 
calorific intake. 

The oldest known rice was discovered by Lee Yung-jo and Woo 
Jong-yoon of Chungbuk National University in South Korea. 
They found the ancient grains during excavations in the village of 
Sorori in the Chungbuk Province. 

DNA analysis shows the early rice sample to be different from 
the modern intensively farmed varieties, thereby offering 
scientists the opportunity to study the evolution of one of the 
world's principal food sources. The region in central Korea 
where the grains were found is one of the most important sites 
for understanding the development of Stone Age man in Asia. 

Extract of story from BBC News Online, October 12, 2003. 

Farmer's Fossil Find Excites 

A sheep farmer in Australia has discovered a fossil of the world's 
oldest vertebrate - the common ancestor of all animals with a 
backbone. Sheep station owner Ross Fargher found the fossil 
among a number of strange shapes embedded in sandstone 
slabs on his farm. But after taking it home, he left it on his 
veranda for four years before scientists identified its importance. 
At 560 million years old, the fossil is around 30 million years 
older than the next oldest vertebrate remains found so far, in 
China. 
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"All that came before it presumably was something that was 
absolutely microscopic, the size of an amoeba or a tiny organism, 
that wouldn't be represented in the fossil record," palaeontologist Dr 
Jim Gehling, of the Museum of South Australia in Adelaide. "What it 
actually represents, I guess, is the deepest part of the tree of life." 

Dr Gehling explained that the fossil was about six centimetres 
long, with a head shield and a top dorsal crest. There was also a 
possibility it had once had a fin. He said that the creature "gave 
rise to everything that has some kind of stiffening rod or 
backbone". The group is collectively known as chordates - 
vertebrates are only one type of chordates, defined by the fact that 
their backbone is mineralised. "We'd call this a stem group 
chordate - one that is right at the bottom of the line," he added. 
As a result, it was a very important find in tracing the origin of our 
own species. 

"Animals as we know them split off into many different branches very 
early on in the piece - the problem is just how early," Dr Gehling 
stressed. "It's been assumed that they really only started to split off 
pretty much at the beginning of the Cambrian Period, about 545 
million years ago." This theory had been contested over the last 20 
to 30 years, however - and the new discovery added weight to claims 
that man's origins were much ofder than first believed. 

Dr Gehling also outlined the extraordinary story of how the fossil 
had been found in the first place. "The local sheep farmer - who is 
not a palaeontologist - had a very good eye and he noticed he had 
some very curious shapes on some sandstone slabs," he said. 
These slabs had been looked at by friends, who in turn had 
contacted the Museum of South Australia. The remarkable fossil 
was among these slabs. "It was discovered and lay there on his 
bungalow veranda for about five years before anyone got to study 
it in any detail," Dr Gehling added. At first the scientists had 
believed the special fossil was a type of spriggina - another type of 
creature from the early stages of evolution - but rubber casts had 
revealed it was something quite different. 

Summary of story from BBC News Online, October 24, 2003. 
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Fossil Hints at Primate Origins 

An ankle bone discovered in central Burma could be evidence of 
an ancient ancestor common to many of today's primates, 
including humans. The 45-million-year-old fossil has features 
that link it to all of the anthropoids, the grouping of human-like 
species such as apes and monkeys. If correct, this would tie 
their line of evolutionary descent to Asia and not Africa as some 
have suggested. The findings appear in the Proceedings of the 
National Academy of Sciences. The PNAS journal presents a 
paper on the discovery by Laurent Marivaux, of the University of 
Montpellier II, and colleagues. 

They say the way the left tarsal bone might have moved in the 
joint would have been typical of known, early anthropoids, which 
clambered about in trees. They even speculate that the remains 
may have belonged to an anthropoid species known as 
Amphipithecus, a large, ape-like animal. The implication of the 
team's research is that humans' primate ancestor may have had 
Asian origins. The PNAS report suggests the Burma 
descendents would have moved into what is Africa before 
evolving into the various human species that then spread back 
out across the globe in the last few hundred thousand years. 

Summary of story from BBC News Online, October 28, 2003. 

Dino-age Flyers Were Sharp-Eyed, Nimble, Study Says 

Chances were good that prey snared in the sight of a soaring 
pterodactyl was as good as dead as soon as it was spotted, 
according to scientists who used sophisticated scanners and 
computer graphics to digitally reconstruct the brains of the extinct 
flying reptiles. "It gives us a window into the behavior of these 
animals in a way we never thought possible," said Lawrence 
Witmer, an evolutionary biologist at Ohio University in Athens. 

Based on an analysis of the reconstructions and comparisons to 
alligators and birds, the closest living relatives of pterosaurs, 
Witmer and colleagues suggest, in the October 30 2003 issue of 
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the journal Nature, that the ancient flying reptiles had eagle-like 
eyesight and precision flight control. These skills, said Witmer, 
allowed pterosaurs to lock their gaze on prey as they performed 
complex aerial maneuvers to make the kill. "The new work 
clarifies several aspects of pterosaur neural anatomy and prompts 
some startling new ideas regarding their locomotion and 
behavior," writes David Unwin, a paleontologist at the Museum of 
Natural History in Berlin, Germany, in an accompanying article. 

Pterodactyls - the common name for pterosaurs - lived alongside 
dinosaurs during the Mesozoic, about 251 to 65 million years ago. 
They ranged in size from several centimetres to over 12 metres 
(40 feet) in wingspan and were the first of only three vertebrates to 
evolve flight. Birds, close cousins of pterodactyls, are believed to 
have evolved from theropod dinosaurs about 150 million years 
ago. Bats are mammals thought to have evolved from shrew-like 
creatures about 50 million years ago. 

Morphologically, pterosaurs were a diverse lot, according to 
Christopher Bennett, a pterosaur expert at the University of 
Bridgeport in Connecticut. "They certainly beat out birds on the 
weird and bizarre scale, what with their extremes of size and large 
and varied cranial crest display structures," he said. Scientists 
have long been intrigued by how pterosaurs flew, but their fossils 
are rare and often crushed owing to their delicate nature: hollow 
and lightweight. Witmer's colleagues, Sankar Chatterjee at 
Texas Tech University in Lubbock and Jonathan Franzosa and 
Timothy Rowe at the University of Texas, Austin, recently 
obtained nearly intact skulls of two pterosaurs: Rhamphorhynchus 
and Anhanguera. Rhamphorhynchus had a 1 meter (3 foot) 
wingspan and 10 centimeter long (4 inch) skull and lived about 
150 million years ago in what is now Germany. Anhanguera had 
a 4 meter (14 foot) wingspan and 50 centimeter (20 inch) skull and 
lived 115 million years ago in what is now Brazil. Chatterjee, 
Franzosa, and Rowe ran the skulls through a high-resolution CT 
scanner and, with Witmer, reconstructed the brain cavity and inner 
ear canals. 
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When the researchers compared the pterosaur brains with those 
of modern birds, they bore some similarities, but most notably 
the pterosaurs had an unusually large part of the brain known as 
the flocculus and large inner ear canals. The flocculus 
processes information on body, neck, and head position and 
relays it via the inner ear canals to eye muscles. This allows an 
animal to fix its gaze on a target, regardless of its body 
movements. "That turns out to be important for an animal that is 
flying around and moving through space in a complex way," said 
Witmer. While previous research noted the unusually large size 
of the pterosaur's flocculus, Witmer and his colleagues explored 
why it was so big and what it meant for the creature's ability to fly 
and hunt. 

A key difference between birds and pterosaurs is their wing 
material. Birds have feathers, which are unfeeling structures, 
whereas the pterosaur's wings were made entirely out of skin. 
This fact, suggest the researchers, may be the reason behind 
the pterosaur's large flocculus: the pterosaur wing, unlike in 
birds, could have been linked with the neck, head, and ultimately 
eye movement to help the flying reptiles keep their gaze locked 
on prey. "This large flocculus may go hand in hand with this 
large, skin-covered flight membrane," said Witmer. 

Kevin Padian, a paleontologist at the University of California at 
Berkeley, said he is not surprised to learn that pterosaurs had 
sophisticated brains, but that the advances in CT scanning 
technology give insight that would not have otherwise been 
possible. "Everything about their skeletons and their adaptation 
for flying has always pointed to very active, maneuverable flight," 
he said. "In fact, I tended to dismiss earlier findings that their 
brains were small or reptilian for just this reason." 

The CT scans of the pterosaurs' inner ears also suggest that the 
larger of the pterosaurs in the Nature study, Anhanguera, may 
have carried its head in a downward position while 
Rhamphorhynchus held its head more horizontally. Scientists 
say that all animals orientate their inner ear canals in a similar 
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way when they are alert. When Witmer and colleagues created 
the computer model of Anhanguera, they noticed that its inner ear 
canals were out of whack. "So we turned the position of the inner 
ear to the position it has on the alert and it turns out the head of 
this animal was strongly down-turned," said Witmer. Bennett said 
that the orientation of the semicircular canals in Anhanguera 
reflect selection for a down-turned "normal" head position, but he 
is uncertain what a normal posture was for this animal. 'What is 
unclear is whether that normal posture reflects head posture when 
the animal was on the ground, or in the air, or when feeding, or 
none of the above but rather something else," he said. Witmer 
and colleagues suggest the down-turned position improved 
Anhanguera's binocular vision and helped it move on land. This 
finding on head orientation, added Witmer, could lead to more 
studies on head posture in dinosaurs. His earlier work has led to 
a repositioning of dinosaur nostrils and removed lips from 
drawings of Tyrannosaurus rex. 

Summary of story from National Geographic News Online, October 29, 2003. 

Low Oxygen Could Have Benefited Dinosaurs 

Low oxygen levels could have triggered two giant extinctions 
hundreds of millions of years ago, allowing the dinosaurs to reign 
supreme over the ancestors of mammals. Dinosaurs first 
appeared during a long period of low oxygen and therefore 
developed highly efficient breathing mechanisms that allowed 
them to thrive while many other species became extinct. The 
researchers arrived at the theory by tying in what is known about 
the physiology of dinosaurs with recent geological evidence 
suggesting that from 275 million to 175 million years ago, oxygen 
levels stayed very low - comparable to levels found now at 
altitudes of about 4300 metres (14,000 feet). 

Peter Ward, a University of Washington paleontologist, said he 
believes low oxygen and hot greenhouse conditions caused by 
intense volcanic activity may have caused widespread extinctions 
250 million years ago, at the boundary between the Permian and 
Triassic periods, and about 200 million years ago, at the boundary 
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between the Triassic and Jurassic periods. The Permian- 
Triassic extinction is believed to have eradicated 90 percent of 
all species on Earth, including most protomammals, the 
immediate ancestors of true mammals. The Triassic-Jurassic 
extinction killed more than half the species, including many 
mammals and mammal-like reptiles, but dinosaurs flourished. 

Ward said he put together three pieces of the puzzle - the 
extremely efficient breathing systems of birds, the finding that 
many dinosaurs had similar physiology, and a report that came 
out earlier this year showing that oxygen levels were low during 
the two extinctions. "Someone told me they had heard of or seen 
geese flying above (Mount) Everest, at 31,000 feet," said Ward. 
The air is thin up there. "If you put a human at 30,000 feet they'd 
be very, very, dead. And the birds are not only up there, they 
are doing major heavy exercise," Ward said. 

Birds and dinosaurs both have holes in their bones. And many 
of the largest dinosaurs, such as Apatosaurus, seem to have had 
lungs attached to a series of thin-walled air sacs that may have 
acted something like bellows to move air through the body. "The 
reason the birds developed these systems is that they arose 
from dinosaurs halfway through the Jurassic Period. They are 
how the dinosaurs survived," Ward said. "The literature always 
said that the reason birds had sacs was so they could breathe 
when they fly. But I don't know of any Apatosaurus that could 
fly," he added. "However, when we considered that birds fly at 
altitudes where oxygen is significantly lower, we finally put it all 
together with the fact that the oxygen level at the surface was 
only 10 to 11 percent at the time the dinosaurs evolved." 
Currently at sea level, atmospheric oxygen levels are 21 percent. 
If giant dinosaurs had to breathe in a low-atmosphere 
environment, then such an efficient breathing system would have 
given them a survival advantage. "You'd be really favored for 
survival in a very bad, nasty, low-oxygen world," Ward said. 

Summaiy of story from Reuters, October 31, 2003. 
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BOOKS AND BOOK REVIEWS 

GEOLOGY OF VICTORIA. Edited by W. D. Birch. Geological Society of 
Australia Special Publication No. 23: xv + 842p. Published by the 
Geological Society of Australia (Victoria Division). ISSN 0072-1085. 

Available from the Geological Society of Australia, 706 Thakral House, 
301 George Street, Sydney, NSW 2000, Australia. GSA Member price: 
AU$ 148.50, Non-member price AU$170.50 (both include GST and 
postage within Australia). For further information, contact Mrs Misha 
Frankel (02) 9290 2194. Copies can also be ordered on line at www. 
shop.gsa.org.au 

After five years of hard work, the 3 rd edition of the Geology of Victoria 
was launched by the State Minister for Energy Industries and 
Resources, the Hon. Theo Theophanous, at Museum Victoria on 
October 23 rd . 

This completely new volume, with contributions by over one hundred 
authors, is an authoritative, up-to-date, 800-page text, richly embellished 
by nearly 800 full colour maps, diagrams and photographs, the result of 
the wealth of scientific knowledge generated over the last 150 years. 

The 27 chapters cover the State’s geological history and natural 
resources and are grouped into six main sections: the structure, 
tectonics, metamorphism and mineralisation of Palaeozoic rocks; the 
structure and stratigraphy of Mesozoic and Cainozoic basins; resources, 
including gold, coal, oil and gas and groundwater; environmental themes 
such as geomorphology and geological hazards; systematic studies in 
palaeontology, mineralogy and meteorites; and history, inspired 
observations and conservation and heritage. 

The book’s scope is far wider than the previous two editions (1978 & 
1988) and now includes a separate chapter devoted entirely to 
palaeontology, rather than the somewhat disjointed references (included 
with geological information on specific periods, basins and formations) 
that were a feature of the earlier works. 

Believe it or not, of the 3000 references listed, one is to an article in The 
Fossil Collector (Bulletin 25)! 

This 2.6 kilograms of geological knowledge is worth every cent. 
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FOSSIL REVOLUTION: THE FINDS THAT CHANGED OUR 
VIEW OF THE PAST, by Douglas Palmer. Collins (an imprint of 
Harper Collins Publishers Ltd), London, 2003. ISBN 0 00 
7118287. Recommended Retail Price AU$45.00. 

Fossils have fascinated us for thousands of years; early man 
collecting and placing them as treasured objects in tombs with 
the dead. Over the last two hundred years their discovery has 
revolutionised our understanding of evolution and the story of the 
Earth. 

This book is the story of the discoveries that have unlocked the 
secrets of the past; tracing the species that once dominated the 
earth and were then wiped out. It takes you on an archaeological 
journey through time revealing how man has come to understand 
his precarious position in a fragile and unpredictable world. 

Fossil Revolution is a must for anyone interested in the history of 
palaeontology. It contains chapters on the prehistoric discovery 
of fossils; extinct monsters, such as the giant proboscid bones 
(extinct relatives of living elephants) unearthed during classical 
times, to the strange marine reptiles, the mosasaurs, first 
discovered at Maastricht in 1780; humans before Adam, the 
eventual acceptance of primate evolution; carving up the past, 
from ‘Strata Smith’ and the making of geological maps to the 
understanding of palaeozoic biozonation and biostratigraphy; 
birds, dinosaurs and evolution; dating rocks and fossils; the 
‘deep’ roots of the human family tree - putting the backbone in 
life 530 million years ago; and finally ancient DNA - fossilising a 
fragile molecule. 

The 144 pages are eminently readable and beautifully illustrated 
with historical drawings, etchings and portraits, as well as 
relevant photographs. It is well worth adding it to your library. 

Both titles reviewed by Frank Holmes 



